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统研究中药有效成分人参皂甙 Rg1、肉桂酸、丹参酮ⅡA 以及人参皂甙 Rg1





52.10％、59.23％和 72.37％。细胞倍增时间由对照组的 47.96h 分别延长
至 52.69h、67.29h、65.27h、70.88h 和 89.39h。细胞周期检测结果显示，
经人参皂甙 Rg1、肉桂酸、丹参酮ⅡA 及其组合处理后，细胞均发生 G0/G1
期阻滞，G0/G1 期细胞比例由对照组的 47.5％分别上升到 56.6％、59.8％、
59.5％、67.9％和 72.5％，S 期细胞比例则由对照组的 20.0％分别下降至
11.8％、10.3％、9.0％、8.2％和 7.3％。光镜和透射电子显微镜的观察结
































人成骨肉瘤 MG-63 细胞终末分化的诱导作用机理与其干预调节 c-fos 和






























In this study, we used the terminal differentiation model of human 
osteosarcoma MG-63 cells built by our research group to investigate the 
induction effects of ginsenoside Rg1, cinnamic acid , tanshinoneⅡA and 
ginsenoside Rg1 + cinnamic acid, ginsenoside Rg1 + cinnamic acid + 
tanshinoneⅡA on the terminal differentiation of human osteosarcoma MG-63 
cells. The aim is to further identify the induction effects of effective ingredients 
of Chinese traditional medicine on terminal differentiation of tumour cells and 
explore the machamism of terminal differentiation induction primarily. 
Our results revealed that the proliferation of MG-63 cells was inhibited 
differently after the treatments of ginsenoside Rg1, cinnamic acid, 
tanshinoneⅡA and their combinations. The inhibitory rates were 22.06％、54.94
％、52.10％、59.23％ and 72.37％ and the doubling time was prolonged from 
47.96h to 52.69h、67.29h、65.27h、70.88h and 89.39h. Flow cytometry analysis 
showed that MG-63 cells were arrested in G0/G1 phase after the treatments. The 
proportion of cells in G0/G1 phase rose from 47.5% to 56.6％、59.8％、59.5％、
67.9％ and 72.5％ while the proportion of cells in S phase declined from 
20.0% to 11.8％、10.3％、9.0％、8.2％ and 7.3％.With the light microscope and 
transmission electron microscope, we observed that the MG-63 cells had 
undergone malignant morphology and ultrastructure reversion after the 
treatments. The morphology of the cells was regular and the size of them tended 
to be similar. The size of the cells increased. And the proportion of nucleus to 
cytoplasm decreased. The morphology of the nucleus was regular. The  
heterochromatin decreased while the euchromatin increased. The number of 
mitochondrions increased and their size appeared similar. Rough endoplasmic 















microvilli in the cell faces were rare. The expression of terminal differentiation 
markers of MG-63 cells such as typeⅠcollagen, osteonectin and osteocalcin 
was promoted, calcium aggradation increased and more typical bone nodules 
formed. Among them, two combinations had stronger effects. The results of 
immuncytochemistry showed that the expression of cellular proliferation and 
differentiation -related oncogenes such as c-myc and c-fos was downregulated 
and the expression of tumour-suppressor genes such as Rb and p27 was 
upregulated after the treatments. 
In conclusion, the results of this study showed that ginsenoside Rg1, 
cinnamic acid, tanshinoneⅡA and their combinations could inhibited the 
proliferation activity of human osteosarcoma MG-63 cells, cause G0/G1 arrest, 
reverse the malignant phenotype characteristics, promote the expression of 
terminal differentiation markers such as typeⅠcollagen, osteocalcin and 
osteonectin, increase the ability of calcium aggradation and facilitate the 
formation of bone nodules.The combinations of ginsenoside Rg1, cinnamic acid 
and tanshinoneⅡA had stronger effects on terminal differentiation induction of 
human osteosarcoma cells. All these results demonstrated that ginsenoside Rg1, 
cinnamic acid and tanshinoneⅡA could induce terminal differentiation of 
human osteosarcoma MG-63 cells and the combinations of them had 
cooperative and additive effects. The primary results showed that Ginsenoside 
Rg1, cinnamic acid, tanshinoneⅡA and their combinations regulated cell cycle 
by changing the expression of oncogenes and trmour-suppressor genes such as 
c-myc, c-fos, Rb and p27 to induce terminal differentiation of human 
osteosarcoma MG-63 cells.  
Key Words: Osteosarcoma cells; Differentiation induction; Effective  
























































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
